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iabetes mellitus is a chronic disease and one of the most common systemic metabolic disorders with an increasing prevalence across the globe. It has been called "the silent epidemic" by the World Health Organization. 1 According to the statistics released by the International Diabetes Federation, more than 382 million people throughout the world had diabetes in 2013, 46.0% of whom had not been yet diagnosed. The average global prevalence is 8.3%. 2 In Iran this figure is 11.3%, and almost half of the patients with diabetes are not aware of the disease. It is predicted that the number of the people who have diabetes will triple over the next 15 years meaning that one out of every five Iranians would be afflicted by or exposed to the risk of the condition. 3 In Iran, the annual per capita medical costs of diabetic blindness, kidney failure, and amputation are nearly US$ 2 000, 45 000, and 29 500, respectively. Furthermore, the lack of diabetes control in Iran leads to approximately US$ 7 million of annual direct medical expenditure. 4 Studies have shown that cardiovascular risk factors are significantly higher among younger type 2 diabetics (< 60 years), particularly females, (e.g., dyslipidemia, smoking, hypertension, high body mass index (BMI)). This group of diabetics requires a more stringent therapy approach. 5 On the other hand, its associated cardiovascular and renal complications could, in turn, lead to unprecedented increases in healthcare expenditure on a single condition (like diabetes) and eventually bankrupt governments. 6 In recognition of the increased prevalence and expensive diagnosis and control of diabetes and its acute and chronic complications, as well as the reduction of individual income due to the decreased efficiency, increased disability, and premature death caused by diabetes, it is essential to conduct effective interventions to control the complications and improve the quality of life (QOL) of those suffering the condition.
2 According to Aaronson: "Quality of life is patient's perspectives on their ability to live useful, meaningful, fulfilling lives even while burdened with disease". 7 Moreover, Objectives: We sought to determine the effect of group discussion-based education on the self-management capability of patients with type 2 diabetes in Iran. Methods: This randomized control trial was conducted on 90 patients with type 2 diabetes. Participants were allocated randomly into one of two groups; intervention and control. The intervention group received the group discussion-based education while the control group received routine care only. The Lin's self-management questionnaire was completed at baseline and three months post-intervention. Results: Statistical analysis, including the use of independent t-test, identified that in comparison to the control group, significant increases were observed in the scores of self-organization (t =11.24, p < 0.001), self-adjustment (t = 7.53, p < 0.001), interaction with health experts (t = 7.31, p < 0.001), blood sugar self-monitoring (t = 6.42, p < 0.001), adherence to the proposed diet (t = 5.22, p < 0.001), and total self-management (t = 10.82, p < 0.001) in the intervention group. Conclusions: Sharing experiences through group discussions and receiving instructive feedback can improve the ability to self-manage diabetes.
since patients themselves are primarily responsible for managing their disease 8 , supporting patients self-management is key in effective diabetic care. 9 Thus, diabetes, as a chronic disease, requires a self-management approach. 10 One of the most important methods to increase self-management and diabetes management is to provide appropriate training. Studies have shown that nurses play a key role in improving the selfmanagement 11 and QOL of patients. 12 In addition, they are frequently responsible for the major components of self-management training programs 12 including delivering individual and group training as well as offering group counseling, providing essential information via the internet and phone, and holding any follow-up sessions (e.g., such as home meetings) to provide relevant training. 13, 14 The use of group discussion as a medium for delivering education and training enable us to access the emotions and experiences of 5-15 individuals at the same time. Therefore, it has been proposed as an ideal approach to investigate individuals' emotions and beliefs about diseases. 15 Several studies have demonstrated the positive effect of various interventions on controlling diabetes. The interventions investigated in these studies include modifying lifestyle through improving nutritional status, increasing physical activity, quitting smoking, [16] [17] [18] [19] controlling and followingup the patients by nurses; 20 performing self-care interventions, 21 and engaging in interventions at the societal level. 22 Self-management training based on group discussions is a simple and supportive method, for which there is, to date, little evidence in the Iranian population, particularly among patients with type 2 diabetes. The increased number of patients with diabetes and the lack of a regular self-management program for them motivated the researcher to conduct an interventional study with an emphasis on the nurses' role. The purpose of the current study was to determine the effect of group discussion-based education on self-management in patients with type 2 diabetes.
M ET H O D S
We conducted an unblinded randomized control trial with two parallel arms on patients with type 2 diabetes. Participant recruitment was done from 10 October to 3 December 2014.
The research population included patients aged 30-70 years old with no mental health conditions, diagnosed with type 2 diabetes for at least one year. The exclusion criteria included having a serious physical or mental disorder during the intervention, participating in similar training and research sessions during the study, and being absent for more than two sessions.
The sample size was calculated based on Shirazi et al. 3 Considering β = 0.20, α = 0.05, S1 = 1.83, S2 = 1.71, μ1 = 5.97, and μ2 = 7.12. A subject sample size of 37 subjects in each group was determined. Considering a possible dropout, a total of 230 patients were reviewed, 176 were enrolled, and ultimately reduced the number of samples in each group to 45 subjects.
The research was conducted with adults with type 2 diabetes mellitus referred to the Madani Hospital diabetes clinic, Khoy, Iran. The Madani Hospital clinic is the largest diabetes mellitus referral center in the North West Azerbaijan province, and is governed by Urmia University of Medical Sciences. About 1 800 people with diabetes mellitus are registered in this center. The researchers visited the clinic identifying potentially eligible participants. Following recruitment, the participants were then enrolled into the study and completed the sociodemographic information and Lin's self-management questionnaire.
The study was registered under the code IRCT2014051717509N2 in the Iranian registry of clinical trials and was approved under the code IR.umsu.rec.1392.164 in the ethics council of Urmia University of Medical Sciences. All subjects were informed that participation was voluntary and assured that their personal information would remain confidential. All participants provided written consent before inclusion within the study.
Eligible patients were randomly allocated into one of two groups, one who received group discussion-based education (intervention group), and the other routine care including weight and vital signs control, laboratory tests, oral medications, and insulin adjustment (control group). Allocation was random using an even and odd method and an allocation ratio of 1:1. Random allocation was performed by a person uninvolved in sampling and data collection.
The research method included four stages. Before the group discussion, the researchers introduced the objectives of the study, and participants completed the initial assessment questionnaire. To develop and prepare the training materials and specify the time and content of the group discussion sessions, a needs assessment was performed so that the training interventions were based on the existing gap (the gap between the current and desirable levels of knowledge and skill of the patients).
The group discussion sessions were held with the participation of 15 individuals seated in a circular setting. This took place over eight sessions for each group running once a week for 1-1.5 hours over a period of eight weeks. The benefits for individuals in adopting healthy lifestyles, self-adjustment, interaction with health experts, and blood sugar control were discussed, and the participants were able to share their problems and experiences with each other. They also entered purposeful discussions to understand successful experiences of others in managing their condition. The topics discussed emphasized the patient-centered process based on the assessment of the patients' needs and abilities by reviewing their experiences and knowledge, identifying and assessing their diabetes-specific needs including their perceived self-care obstacles. They also covered the development of individual strategies for promoting mental health and changing behavior, nutrition management and lifestyle, sensitivity in the method of measurement of blood sugar and other parameters as well as interpretation of the results, and the necessity of exercise and physical activities. Finally, they also discussed the prevention, diagnosis, and treatment of acute complications and the means of continuous communication with the health care team, and following-up their self-management behaviors. During the group discussion, while participating in the discussion and presenting the core concepts, the researcher also played the role of the group leader to guide the discussion. Finally, the materials were summarized by the participants, and the content of the subsequent session (according to the given plan) were specified.
Eventually, at the follow-up stage, the participants were encouraged to telephone the researcher for clarification or support with any further questions or problems arising. By the end of the follow-up period (three months), all subjects were again invited to the diabetes clinic to complete the post-intervention questionnaire (Lin's self-management questionnaire).
The data collection instruments in this research included a demographic questionnaire and Lin's self-management questionnaire. The demographic questionnaire was composed of 12 items including age, sex, marital status, family income, duration of diabetes morbidity, family history of diabetes, and diabetes-associated complications.
The diabetes self-management instrument developed by Lin et al, 23 can be used to assess how patients with type 2 diabetes take care of themselves, to implement interventions tailored to the needs of individual patients, and to develop patientcentered teaching materials. Lin's self-management dimensions questionnaire included five dimensions: self-organization (10 items), self-adjustment (nine items), interaction with health experts and influential individuals (nine items), blood sugar self-monitoring (four items), and adherence to diet (three items), which comprised a total of 35 items. The English version of the questionnaire was measured using the five-item Likert scale. The scoring of each item ranged from never (1) to always (5) so that the selfmanagement total score varied from 35 to 175, and the higher score represented better self-management. The validity and reliability of this instrument in Iran were achieved with the confidence level of 87% by Tol et al. 4 The content validity method was used to obtain the scientific validity of the collection tool and for the reliability of the questionnaire. The internal correlation method was used, where it was calculated Cronbach ' s alpha (α) for dimensions; self-organization (α = 0.88), self-adjustment (α = 0.88), interaction with health experts and influential individuals (α = 0.79), blood sugar self-monitoring (α = 0.92), and adherence to diet (α = 0.87).
Data analysis was performed using SPSS Statistics (SPSS Inc. Released 2007. SPSS for Windows, Version 16.0. Chicago, SPSS Inc.). After collecting the data, the descriptive and inferential statistics was used for data analysis. To investigate the difference in demographic features between the two groups the chi-square and Fisher's exact tests were used. The independent and paired t-tests were used to compare the mean scores of self-management status in different areas and the total self-management before and after the study in both groups. A p-value < 0.050 was considered statistically significant.
R E SU LTS
Of the 230 patients reviewed, 176 potentially eligible patients were invited to enroll in the study. Of Figure 1 ]. Results of chi-square test showed no statistically significant difference between the demographic variables in the intervention and control groups. In both groups, the majority of the subjects were female, married, and with an education level below high school diploma. Additionally, they had a family history of type 2 diabetes, had diabetes for more than 10 years, and often used pills as treatment [ Table 1 ].
Using an independent t-test, there was no significant difference between the intervention and control groups in terms of the mean age (p = 0.900), BMI (p = 0.600), number of children (p = 0.510), and monthly income (p = 0.640) [ Table 2 ].
The difference of the mean scores in the dimensions of self-organization (p = 0.750), self-adjustment (p = 0.230), interaction with health experts (p = 0.170), blood sugar self-monitoring (p = 0.120), adherence to the proposed diet (p = 0.170), and total self-management criterion (p = 0.190) before the group discussion indicated no statistically significant difference between the intervention and control groups. However, after the group discussion, there was a statistically significant difference between the two groups in all dimensions and total self-management criterion [ Table 3 ]. The difference in the mean scores in dimensions of self-organization (p = 0.950), self-adjustment (p = 1.000), interaction with health experts (p = 0.430), blood sugar self-monitoring (p = 0.310), adherence to the proposed diet (p = 0.051), and total self-management criterion (p = 0.840) indicated no statistically significant difference before and after the group discussion. However, in the intervention group, there was a statistically significant difference in all dimensions and the total self-management criterion [ Table 4 ].
D I S C U S S I O N
Our findings indicated that group discussion improved self-management in patients with diabetes. The growth of the elderly population and increased prevalence of chronic diseases has meant health care providers' have started to focus on preparing patients to be active participants in caring for and managing their health problems. 24 In this regard, self-management of chronic diseases as one of the major strategies for changing a patient to an active member in the treatment process is of significant importance. 25 The intervention significantly affected both the selected dimensions and the total self-management score after participation in the group discussion sessions. Previous studies of similar interventions have shown findings that are both consistent and inconsistent with our findings. Kulzer et al, 26 indicated that the group self-management program would improve behavioral outcomes, which can be attributed to the interaction with professionals and other influential individuals in diabetes self-management behaviors. Their results also demonstrated that diabetic patients with higher education levels and better perceptions of their disease would adopt more appropriate selfmanagement behaviors. According to Olokoba et al, 27 education of the populace is still key to the control of this emerging epidemic. A study performed by Afshar et al, 28 revealed that group discussion is an effective method to achieve the treatment goals in adolescents with diabetes. Thus, group discussion, as a modern training strategy, could be useful in empowering patients with type 2 diabetes.
In a study conducted on Korean patients with diabetes undergoing self-management programs, Choi and Rush, 29 reported a significant decrease in glycated hemoglobin test (HbA 1C ), waist circumference, and cholesterol level in the subjects after three months follow-up. However, in this study, there was no control group, and the results were obtained only from the pre-and post-test comparison of the variables. 29 Different findings imply that it is impossible to design a self-management promotion program with unique content and structure, and program developers should design the programs for the intervention groups considering their cultural conditions and socioeconomic backgrounds.
On the other hand, the obtained results showed that the self-monitoring dimension of diabetes selfmanagement acquired a low score. The self-monitoring behavior in patients with diabetes played a motivational and instrumental role in the perception of diabetes so that in such patients, lack of an appropriate scheduling program and lack of proper decision-making in the process of care and treatment are the main reasons for undesirable levels of diabetes control. 30, 31 Since regular control of blood sugar is difficult in the long term for many patients with diabetes, maintaining the motivation for blood sugar self-monitoring is a permanent problem in diabetic care. 32 The effectiveness of the self-management program approach has led to the development of standard protocols, in accordance with social conditions, in order to be used in the health centers in some countries. 33 Findings of the present study showed that self-management in patients with diabetes can be effective as a nursing intervention in health promotion. These findings can help researchers design diabetic self-management programs in accordance with the ground conditions of the society and, thereby, ensure promotion of its desirability and acceptability among the patients.
The present study was conducted in a diabetes clinic, which had some training programs for their patients, but there was a difference between these training programs and the self-management program. However, patients' previously undergoing comprehensive training were not included in this study. We would recommend conducting a similar study on patients with diabetes along with a longterm follow-up to investigate the sustainability of the self-management interventions as well as a similar study with the participation of at least one active family member.
Another point is that this study did not assess the clinical outcomes related to diabetes, such as HbA 1C and weight, since the duration of the study was not considered long enough to expect any significant effects for the intervention within the timescale. Our follow-up period was relatively short (three months), and further studies should examine the long-term effects of these interventions.
To avoid selection bias and ensure allocation concealment, the patients did not know at the time of registration whether they would be in the group discussion or serve as controls. Some patients dropped out after randomization to the intervention group, possibly wanting to participate in the study as a control only. Selection bias may be occurring here and future studies should address this.
C O N C LU S I O N
The findings of the present research demonstrated that group discussion is an effective method for improving self-management in patients with diabetes. Furthermore, the use of a group discussion method can be an effective approach for holding active training sessions, improving self-management, and facilitating the learning process in real environments. We showed that the program could be presented by nurses in hospitals and outpatient centers, evidently indicating the society-oriented role of the nursing profession. Therefore, with regard to the ability, experience, and knowledge of nurses and abilities of clients, it is recommended to use this method in the self-management of the patients with type 2 diabetes.
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